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4=77, 7=i^^y !)^r^^ (Fucophi lus fucoidano 

lyticus) s I - 1 2 3 %rffl.ts:ffl.mfc7 = n/vyt^ 

10 -t-fcfc^ *mw(omi<Dmmi-±, tib-^ m xr± (1 n 




HOOC 

\ o CX CH 2 OR 



OR,H 



(i) 



OR H 



(RJ3\ HXftSO, H-efc5 0 ) 
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HOOC 




7 a n / v y t y D tit § : 

( I I) ^JipH : 4#*©SlpHf±i|&6. 5 — 8. 0 ; *5 .ft* 

din : *sp*<osiiaftttjifii 3 o°c~4 oms. 
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jf.%m\(D% 3 commit mm&&m&fc&mm&®m&ttmw<D$& 2 <om 

*3 J: tJ*:7 a ^ Sr^Erf- 5 X@ 5rt £#|§fc £ *f S 7 a ^VM 

^mm^m 5 commit tib— (x) ^^^^m^^^^v^n/^ 
/ \ 

HOOC 




S (XI) ^fe5 0 nfil^_h(D^T**>§ 0 ) 
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( 2 ) m^m 2 aaiiofltBMb^ 3 ^Vk^ n/v y r — t?ic «t <9 ffi^Hb $ 

*K TIB— ^ (I) XW: (I I) ■C*$n«fb^*«tD3B^$*t« 1 W^-h 
HOOC 




OR H 



(Rtt> HXttSO, H"C*>5„ ) 
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HOOC 



O CX CH 2 OR 

\ \ J o 

^ H 




OR H 

(Rf3: N HXfiSO, H-Cfc5„ ) 



OR,H 



co tmm^m (%) (omm^mir^^^x-h^o 
(i) (D 1 h-nmr^^^ h/^^i-ig-efc§ 0 

(1) (^) 

(2) 69 1 H-NMR^^^ 
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(2) (DRM&ffi (yx) h/^Sr^ria-e&So 

(2) (D 1 H-NMR^^ h/W^i-|U-efeSo 

5 (2) <D®*^-*lf b/^^i-Ht?fc«„ 

in 9 : ^mm^xvnbth&mkik^^^/i'? * s-?^i-^*v =m2- 

(3) (D 1 H-NMRX-<^ b/^^i-0-efe6 o 

010: IJtb^Wb^n W n / ^yfyt y d"f2- 

(3) ©Jt*5^*f (^*) h^Sr^i-H*e«>S. 

io 011 :&mwfc£V)mbti%mmk7*^?vy^^i-^*vzm2- 

(4) H-NMR^^ h/^^i-0-efe§ o 

013 : &mwfc£vnhti%vfcmfc7*i?^? * s^^i-^xv =m2- 

15 (5) (D 1 H-NMR^^^ b;^*f0t$)5o 

014: ?^m\~&V)%bfr%W&ik7^yMv;^l/^l/*V ^12- 

(5) 0«S##f (^) h^Sr^i-HT?*a 0 

p/vytyDT^fffi^i, mflB— ^ (I) Rtl/Ili (II) T? 

temzmfc£thZ>'k(D-enf£\,^K Miff, Fucus vesiculosu 
SsAscophyllum nodos u mfc ¥ <D t: & i (F u c a 1 e 
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a^fbSrB&Cfca&fctt, ttttSO^<DpHfi4~9, figiiiooTOWtt 

*l& d ±E©«fcs^#ttfsa^pf^t>BE'r ufcfliEBMb^ =* 

25 ii^V^Sfx:^ 737^7^ 73^/Dt^^ (Fucophilu 

s fucoidanolyticus) S I - 1 2 3 4ffi&mfbth% 0 

±|B<D737>f7^ 7a^^7!Jf^^ SI-1 2 3 4tfitY 
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a . mrnmm 

(1) *ittlgl. 2~1. 6/im©«It$>5„ 

(2) fl&^^f&S &b 

(3) ^9Ajfefett 
5 b . 

(1) 2 5°c^w-r5 0 

(2) ust^-rsiM mm 

(3) §§t£ 

(4) ^-^r^y-if l^tt 
10 (5) 

o %&m&i&x«<D±i? m& 

(6) ^^=¥7^7 
15 (7) I^DNA©GC^I 5 2% 

(8) OF-r^b Sfcfc&fifcLfc^ 

(10) Mbtt 

(id m^tt i&& 

20 (12) tK^ fcb 

#®tfctt. ^-v>-X v-^T/i' ^X ^f!) 
^- n S> — (Bergey' s manual of determinativ 
e bacteriology),i9|(1 9 94) fcfB**D£#5MKfc:«kft 

25 Bd^iSi^;* ^/ ^ 7 U G C-g-SjJS 5 2 % £ V^ 5 ^T^>-7'4 KM 

*If©16S rRNASrn-KtSDNA (16S r DNA) 
©jttffiE^ISr^fe (BB^!lS©ia^l## 1 ) U |5E^i©*W®i:4Bl^t£*tt;Kbfc^ 
r516S r DNA©^| (1)150 O^S) fc:bfcoT*B[^t£<£>iSiV^gE£q^ 
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^te##Lft/^ofc 0 1 6 S r DNAO^IS^IJ^IWItW 9 0%^T^>m^ 

7V S I - 1 2 3 4 L/c„ t^o-C, 1 6 S r DNAOi^IB^IJ «t 

^ 7n7^7^ 73^^V!)^7^7> S I - 1 2 3 4 £ PUR hWft 

/^ijo^ JhfBlltfl^f'i Fucophilus fucoidanolyticu 
s S I - 1 2 3 4 tm^^frl, 7$"<^ h^m<Dht, T 305-8566 P^S^^ 

mo < mm lTiitii 6 ^iEff sgfe^Am^s»^^fjf#fF^ 

^f&feV^— fcspjEftl 1^8J3 : 3^3^ 7 B) „ 

SKtfFERM BP- 7 4 9 5 b bT*ffi$jLTV^5 0 

T?fcm*«fc<> ^3ftil££ LTte, «7n^n;vyt^ Fu 

cus vesiculosus -^A scophylum nodosu m^pCD 

MMtt 1 5 ~ 3 0 °C. mm<D p Hte 5 ~ 9 tfS £ < . 5-72 Bt^Oii^S#i§* 
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^7 4 =7 * 73^^!)^f^^ S I -1 2 3 4SrigSfci&*l& 
»W^l B n p^#fetb§ 0 Mill ifcW\ ^tyM*7A^nvh, 

( I ) iPm : «»fb:7 a PA'? n;v W->-fcf|s/g LT, a -D v7l4£ 
(I I) MigpH : *mm<Dm.MpHtem6. 5~8. 0#5£H:*>5 (01) „ 

din : *#*©sajafttti9 3 o°c~4 ccf+^&s (m 2) 0 

fKtttt*B*HStt (%) , tftttfiffia? (°C) &7jkir 0 

( i v) : #mm<D&Hk^ # t /i'Z>mm-vmi£i,tz.m&, o~6 o 
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5 #s^tm§o 

15 ^ = p/v ^o^t?^ UfcffiEBfef b 7 = 
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20 *SJ£teii3f 3 0 W^ff 5 o t^ffl-T 3 Jf;V? n / 

«t)t^§ 0 r^k^&T, fl©^<, NMR^-e*3t^Wfg^ 
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Tf25£ (I) „ (II) ^53V^TRf^^< fct> lo©S0 3 Hf&5 0 
HOOC 




OR H 

5 (Rf± N HZKfiSOg Ht?fc5 0 ) 

HOOC 




OR H 
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3o «ifl #£r¥ 5-6 5 1 0 8 #<^#|Bm^fe^ <t <9 2 -T 5 / 

t° y v^/Wb ( p m b) ^^tv \ i: < bm- y =f»© p A-f tm^mmrrm^ 

-7 =r ^ 9 7 v^— • € ^> 5 -*»fb:7 377; v^*— if ©£|C £ LTti 5 ft 
tf^ -ttLfeSr^DUfbfea^©^*^ WH:|®£t±§*L3teV^35S % 5 0 0 0-2 0 

o^©m $ e>^*b< i^~io o^oisffl-e&So #^Pte«$n 

&V^#!jxJ3\ TIE— JRjS (X) T*$tiS%©^$^5 0 TIB— JK^: 

(X) fc*3V^ nfct N l£A_h©^C"T?fcl3 % 0*L<r± x 5 ~ 2 0 0 0 <Df£ffl N 
$6>fc0*b< ftl0~10 00©ftffl"T?fcS, 
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HOOC 




^ (XI) T?fo5 0 ntelSX±.<Dm3kX'&Z> 0 ) 




1 Fucus vesiculosus E^M^tf^^®^ 

mm 

ijSMbfcF ucus vesiculosus U ^<0 1 k g £ 1 
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jfi&r#fc 0 ^(Dm^ 3 0 V y Y)V(D 10 0 mMlftt h V V 3 OmM 

y i^mmwm ( p h 6 . 5 ) ^ »m u 95 °c-e 2 b#k^s^ % 3 o °c^^*p 

U 1 0 o g (D^tt^s 3000 u©r;^yi!) r— if (t^t4f^xl 

s 3 . 7 5 v y y /wx^ / sv&mm l 2 4 b#^«##s st^nt l 

5ii«TC4 U y hM^mmWi, 1 0 OmMtftt f P ^A«^fi|Lfc 0 r 

<Dmm% 5 °ci£ u 0 . 5 Nmm-v ?h^2. o^u £ ct^tt^m^ 

U ±|B<DPI^^ii^-C 2 V y hM-mmWis 2 OmMlftt b V ^AT?^Sr 
fiifcU as^it-e^»^|^5fem> «ttt 80g©Fucus ves 

i c u 1 o s u s m^mih^m^-er^om^-^ntio 

##M2 Ascophyllum nodos umi*iift#fMiii 

TfTlgOA scophyllum riodosu m^Tfc lkg^^ 1 £ 

[nl^O^fe-e 1 0 0 g (DA scophyllum nodos um&MffiMik& 

lkg (D^y^^h, 1 £ l^«<D^T? 3 8 g (Dtf^t * ^te^ffimik 

#%#l|4 Fucus vesiculosus ft^HSt-ft;:? 3 P/V? P 7 

7 g <£>#%M 1 |B^<D Fucus vesiculosus &3fSfifcgfe{t;#aRKS 
&mW£%: 700ml©100 mMH/fb^- b y A^tp 2 0 mM-f $ ^V—/l' 

( p h 6 . o ) \zmm u mumm^mmt $ 5 y ^ h ;v© d e 

AE-ir/l/n^ T -Y^A-8 0 O^frWc l^&tflc bfc^ s lOPy h/KDlH 

wmw.^mw u 100-1600 mM©tftt f y Aiss^ia-ei^ffi 

(5 0 0ml) Ufc 0 ^-Pr^^^bSlftttftSr^a/— /Mi»?feT\ B 1 ? 
n ^H»**/W^y— /l4KSHfeTS!Sbfc. ^m^b^- h y 2 0 0-7 
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1. 3g<Z)Fucus ve s i cu 1 o s u s ^Wt7n W P/vy 

##M5 Ascophyllum nodos umS^H^t;7=i^;^ n 
y^^^ptf^fSM 

7 g <£>###!I 2f2tt<£>A scophyllum nodos xim&JfcfMMik^ 
MM^m^-^h, 4 k mm<D^m^- 1 . l g ©A scophyllum 

nodos umftMft7n^ n /-^^^(lj^-^#fc 0 

##M 6 7? =f> a ^ i£MMt; -7 t3 y -v- 

7 g <D&*$M 3 IBSO^f^^ = 70 0ml© 

15 0 ra^mAYrt Y }) 2 0 mM4 5 ^^—/V^mWmW. ( p H 8 . 

0 ) L s f^T-^p^b $ i£ fc 5 y y h JV(D D E A E - ±su a ^ r 4 is 

A- 8 0 0 \Z.i>*t}1t 0 t&f^^LfciL 10^y b;KDMIt»L, 1 5 
0-1 9 5 0 mM©Iftt h y 17 J*m&%mX»W\& ^ (5 0 0ml) L 

fc 0 ^ffl®^-^^ ft 6 7 ^ y -/H»*feT\ ^ 17 n ^-ifeftSr 7J /W* ^ 
-/^a^T?W^bfc 0 ^tW^ b y !7^«3 5 0-4 9 0 mM^pf^^rPS 
^ii W^ilO^) «l»iU 1. 3 2g©^3 

3 2 n m©^3te*/a s ^ni-5o ^ft&ffjffi LTTIB<^^T?«fEi6f b7 a o 
y -r y T-if ©^tt^rM^LTto *3SW©«BMh7 a n/^ 

>"^~^y T — f£f±F ucus vesiculosus JklFA. scophylu 
m nodos umS5l«b73^ P y -r WJ'fclffUB-t-SflS. 7^^y 3 

i-sfc*?^ 5 0 ix 1 © 2 . 5 %<D&f%M 6 1B^<E>7?=M =* ^toMtiMik'? =» 
Wnyvytypii^i, 50a 1©1 OOmMpy^iiSi (pH7. 
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5) 1 0 m 1 ©4Mf ftt MJ ^Ai 1 0 /i 1 ^ 

n/vytyy7-ft^U 3 7°CX» 3 Bf m&J&iS^rfc^ Rfcttl 0 5 
n 1 £ 2 m 1 <D7^7K-?»l L-*r<£> 2 3 2 nmOR3fclt4SISUfc. *tHS IT, 

1 a mo 1 <Wf&fp^/i^ n ^fyESr^j*i-5SW*i: bfc RBNKofil 

10 A 232 X2. 105/5. 5/180/0. 0 1= U/ml 

A 2 3 2 : 2 3 2 am(^(t5M©i|i[Ii 

2 . 10 5: "RafcftSrWfebfeW^©?** (m 1 ) 

5.5: TfiffiajfA'? n yil©mM^tM 

18 0: KJES^Iffl (#) 
15 0.01: mmtfcA (m 1 ) 

^fc s * y/^iotifi, b&kjro 2 8 0 nmo«g%irrs -tta 

HifeM i ttlfeft; ^ =* ^7i^ nyvyfyyr — if ©Hi 

Z7=t^7^y^ 7 3^^7 I? WT^*-* S I - 1 2 3 4 1 f£fE4fe<£ 

20 Fucus vesiculosus S^^b^^^W^O . 2 % 

h^l%^tfAX^7K (^py7#7h^i) (pH8. 0) a>£>ft£ 
600ml^l20U 20 ^fe^— b ^ I/— ^3 L/ti&HfifcSSai L> 2 
4°C7? 7 2 Hf Pe^it L«*St bfc 0 1 fclBUfc© Fucus v e s 

i c u i o s u s mmmt^wm^-mm^o . 2 % s ^ h v 1 %, 

25 £lj (KM7 0, ff^b^Xm^) Sr^t?AX?i7K (^y^7^7M)-I) 

pH8. 0/^b&3i§*&2 0 V y f/v%3 0 y <y b;KD^-7T^^ ^ — 
AH, 12 0°C N 2 0 5>W«Hffibfe#i6^ ±IE©fi#tS^lb i^l2 
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6 00ml©400 mMiftt hV&J»klO mMlft*;^^ 
Sr-^t? 2 O mM-T ^ PV—As- &&&&& ( P H 7 . 0 ) t£&$| b s 

5 £r#fc 0 

10 73^n^ytyt!) ( 1 ) 

(1) t« 

1 IBf^Fu cus vesiculosus f£»TOb#$f M-B^/Pf 

^^-y =f^§rf^bfc 0 "i^t?*^ 5g©Fucus vesiculosus 
15 ^^Mmt^WM^ 500ml<£>300 mMlftt h V V 5 0 mMifrffc 

# /V v' «7 A tr^t? 2 5 mM-f 5 — /V-i&^S®^ ( p H 7 . 0 ) \Z.Wffik^ 
5 0ml <D|f|»!j 1 IBttOffiBHIHSSSSSrJD^^ 2 5 e C*C4 0 Ra^Jfc Rjfc 

Rg^6i®=KB^47\ ^ilJKTOtJJ ^Hf^HIlRU mkity^^^ 

20 ^ a y^^^mmrmtrnm^ 1 £ bTt, 

(2) fftH 

0H»J 2 - ( 1 ) T?# P, ftfcJifcifef fc; 7 3 n/vyt i^S*^b»Pf^ l 
Srflfc&^B M^a7^f-G3 s M-f bf&XHtD tfjgfcjfc U lOmMi 
&<5 J: o % ?y—/u&, l 0 mM i:^5j;5 ^4^fb^ h P !7 A =lr»J U 1 
25 0 mMlftt MJ !7 A Sr^tf 1 0 mM-f 5 ^V— Z^-^^MWi^ ( p H 6 . 0 ) 

-C¥Mbbfcl y v f/WDEAE-> ^77^^-8 0 0©^?7i^W^ 
2 U y h/MB|PJ blltm^^^^s 1 0-1 20 0 mMOtftt h y «7i,I^ 
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»©fW3 6 OmMtftt h U >)AT«t5^^ 2 3 2 

^tvov— y =**ti- (1) Rt*i- (2) m#tut 0 

17 =f* 1 - ( 1 ) W^Tk&^T, ^S^Sr 5 mMlftt h y !7 A Sr^t? 

1 o mM^ $*v*-;vmmmm (ph6. 0 ) i^iwcu 5 mMSitt h y 

>7 A ^^-tp 1 0 mMK ^ — /^-ttffl|«flf?ft ( p H 6 . 0 ) T?¥fWfc L/C 3 0 
m 1 ©DEAE-t^P7r^yA- 8 0 0<£># 9 AKL#>(j\ 6 0ml ©IrICj® 

ffim-vm&irfco mmvm&%Mfc, smicm 1 

0 %^ / — £ -irfc-fe/^n 77-fyGCL-25©^7A (2X3 

2 cm) fc^rt. i o y -^T^w isxmm&, m.m vtc ^ 5 it 1 . 

6 m g (Z^l^ (Dmfeik -7 = ^71^ a;? l^f- ^Jr ]) dt $f 1 - ( 1 ) £#7c 0 
y i - ( 2 ) K^^7K^P^T N mWM^: 2 0 0 mMtftt b y *7 A £: 

-^"tf 1 O mM^f 5 ^V— /K&M$gffi& (pH6. O) 1 1^ C ^ U 200 mM^ 

for \> y ?7 A^tp i omM-r 5 ^/^-tsti»t ( P h 6 . o) xw-Wfc 

Ltc2 Om 1 (DDEAE-t;l/P77^>'A-8 0 OO^^A^^tts 4 0ml 
C|g«^t?^bfc 0 2 0 0-5 0 0 mMC*^ b y 7^M^lS 

-e^f±S$-*s 2 4 0-3 20 mMlftt b V V ^Him^M^ ^s^U—? 

— -e i . omi mmm^ io%^; — 7i^-e¥tHb £ b7j^gc 

L-25©*7^ (2X3 2 cm) lZLfl»rj\ l 0%x^y-;H:^ffiLTM 
^f£@b7c 0 i5bT6. 4 m g ©^P|©ig^7 n ^7 o ; t U 
^mi~ (2) 3r#fc 0 

(3) rnmm 

mmm 2 - ( 2 ) -e# h fitzjmm commit 7 trw p/vytyty =m 

1- (1) RXfil- (2) Sr2— T^/ t°y v'^^limU m5u*^^ 
fem^^^fr^fTo t r ^> , «071 <£>MHb 7 =1 *Vw* D/vytyt!) =m 
1- (1) RXfil- (2) <D5S5ti'|-4*v^|*{ii:%^^/^-^^feofc 0 *f-, 

mmzx&y ^tm^u itMst (ap 1 - 1 1 1. /N'-dr^c,^- • -y- 
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C^SrffiV^Tfrofc 1 H - NMR ©fS t fiD Q F - C O S YMt/H O H A 
5 HA$fe5r/BV;/i:„ 

fiATJzi^W^fitSMb^ => n;vyfyt!)df 1- ( 1 ) Rt>* 1 - 
(2) (D!&m%:7j<1r 0 

( a ) *38W©flfcBKb7 = *ffls9 a;-ryt^t!)rfil- ( 1 ) 

10 *H3fc, -^.X^ b /k*H4fc-ttl^P*t* bfc a H 3 »C*5V^jiettlttV^ 

^(Dmm*. ii«v'7M (ppm) Sr^f-„ 04^*5V>T, ffifttt 

f*=fB*j-3iS (%) Sr. «t«ir±H m/zl^^To 
5HP:tt ; 4 8 4 

MS m/z 4 8 3. 3 [M-H+ ] ~ 
15 1 H-NMRti5^TO^l |^f 0 
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i\&i/7 Hit (P pm) 


1 H — NMR 


F 1 — 1 


5.0 8, d, 4.0 


F 1 - 2 


3 . 7 8, m 


F 1 - 3 


3.8 6, d d, 3.5, 10.0 


F 1 -4 


3. 7 3, m 


F 1 - 5 


4.18, m 


F 1 - 6 


1.12, d, 7.0 


M- 1 


5.2 9, d, 1.5 


M- 2 


4.24, dd, 1.5, 3.0 


M- 3 


3.90, dd, 3.0, 9.0 


M-4 


3. 7 8, m 


M— 5 


3 . 7 8, m 


M- 6 


3 . 7 8, m 


AGA- 1 


5.0 2, d, 7.0 


A G A— 2 


3.6 5, t , 7.0 


AGA- 3 


4. 18, m 


AGA-4 


5.6 8, d, 3.5 


A GA— 5 




AGA- 6 





WB& L-:7a — X : D— X : 7F£fia?A'? n ^Wt= 1 : 1 : 1 



5 &3b\ 1 H-NMRfc&tfS ? <Dfom(0& J %rtt.T 1 Se& (III) Oil 5 ~C 

•So 
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hooc 6 A G A 

5 o OL CH 2 OH 1VL 

H 4^H\ N 

H " 'FT (TO 




H 





— q 


CH 3 




H 


HO 




o 



1 

OH 



H 



F 1 



(b) *is?goWh7n w ny-^ytyty =**&1 - (2) <D#3<|4 

^©3ft«sr, wmmk^7hm: (ppm) &^-r„ aem^ 

t±*B*f-3ftSF (%) Sr. #tWte. m/z^****". 
; 7 2 4 

MS m/z 7 2 3. 1 [M-H + ] " s 7 6 6. 7 [M+ 2 N a + -3H 
+ ] - , 7 9 0. 5 [M+ 3Na + -4H + ] 360. 9 [M- 2 H + ] 2 

-> 3 7 2. 0 [M+Na + -3H + ] z ~ 
1 H-NMRia§^|f«i2 l^f 0 
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2 





jt^y Hut (ppm) 


1 H — NMR 


F 1 — 1 


5.3 0, d, 4.0 


F 1 - 2 


4.42, dd, 4.0, 10.0 


F 1 - 3 


4.52, dd, 3.0, 10.0 


F 1 -4 


4.0 6, d, 3.0 


F 1 - 5 


4. 13, m 


F 1 - 6 


1.09, d, 6.5 


M- 1 


5.31, d, 2.5 


M- 2 


4. 2 5, m 


M- 3 


3. 9 1, m 


M-4 


3.8 5, t , 9.0 


M- 5 


3 . 9 3, m 


M- 6 


4.10, dd, 6.0, 11.0 
4. 2 2, m 


A G A— 1 


5.18, d, 7.0 


AGA— 2 


3.6 0, t , 7.0 


AGA- 3 


4. 20, dd, 3. 0, 7. 0 


AGA-4 


5.5 9, d, 3.0 


AGA— 5 




AGA— 6 





m%B.J& L-^a— X : D— <?W— * : ^l$fn^7Wn^=l : 1 : 1 

ffitmm 3 £^ 



ft38 N 1 H-NMR^tt^t°-^(^!)§MO#^TfB^: (IV) <Dii«9-C& 
5 So 
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mmm 3 mmt? = nyv i^-r^ y r-^a^m^^ffiv^c^^b 

73^o;Yyt^!l^il, flt$L Rtmimffi- (2) 

(1) w» 

##M4fE^(DF u cus vesiculosus S^^^b^ =i a 

^n/^^^U =fttFSrJIKU/t: 0 "^ft^^ 0. 61g©Fucus ve 
s i c u 1 o s u s te^Wkit'?^'?^?* ST^'}->'ttft&6 0m 1 <£>4 0 0 
mMtfllt MJ^A Sr&tP 2 0 mM U (pH7. 0 > fc*g$¥^ N 3 0 

OmMtftt h y 5mM EDTAi 5mM7^bt h P ^A^tp2 0 

mM^f^^/Viii«(pH7. 0) ^3SHfbfc|g»aiB«©W*^ 
WL& 6 m 1 Jqx. N 2 5 *CT* 7 0 BBSJCS-Brfeo SJEStt^jt'^* U # btbfcJi 

(2) me 

&r 4 0 m 1 U 10 %^ y — /^spfr^^^r/cir/^n y 7 ^ i/g C L- 
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1000 (4X87cm) \Zi>>tt s mmWi& 1 0ml -fo^MLfc 0 170- 

Sf N 1 0 mM t/iSipM? — /wSr^MJ U 10 mM^f 5 ^ V*— /V-M. 

(pH6. 0) tfc 8 0 m 1 ©D E AE-t^n 7 7 ^ ^A- 

8 0 0 7AKua*tf\ 16 0ml <£>|H C^MT?gfc#fts 0-8 0 0 mM©^ 
f^MJ ^AJiS^lE-e^ttl^^ ^SUfc. #77^V3^2 3 2nmOi 

«*Bfe$fc"eSH£ Lfc 0 2 3 2 n mO!R3fcft £ f&tf ft £ ft * n ^SfcftflSJfc 

0H~S WHCfe ^ 5 ZtiftWZrti^tMD \?—? Uft&Mto. tetofi. 

Wkmnffit^mttv =m2- (d ~ (5) ®^^ufc 0 

ti-yzmz- (1) ~ (5) ii^^m^^^^^t4m 1 

1 0 J — jV-^^^it^f^/Vn 7 7 4 C L — 2 5 <D% ^ A ( 2 X 

3 2 cm) 1 0%^?/— ^T*mmVXffiM&, $£@ Lfc 0 

5mg N 3. 9mg s 1. 9mg, 1. 7m g, 0. 9mg©«©«tft7 
a^V^n/^^^y =rjf2- (1) ~ (5) £r#fc„ 
(3) #it»f 

^JfeM 3 - ( 2 ) t?#e>tLfc*38W©«ISHb7 =i ny-7yt^!J =f» 
2- (D ~ (5) tr, 2— 7?y try ^-esmifisu 

3£u sft^^e (ap i - 1 1 1 , ^iww— • ^A^^^m x 

«^*fbfc„ ^fc s JNM-a 5 0 0lt«f!lit (B#«?tfc|8) T? 
1 H-NMRO fl (UiDQF-COSY feRt^H OHAHAM^V^ 

&Tttftm<Dffimk7*yw*S'*r>'}->'*v=m2- en ~ (5) © 
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(a) «p|©«7 3 n ; vyt y =?$S2- (i) ©itt 

- (1) ^MTfc5iW^tfc 0 

(b) ^^^^b^^^V^ny^^^y =*»2- (2) 

/w>g&s^ wmmt^~7hm (ppm) ^i- 0 ^fc s hi8^vnx, wm 
nmm$& (%) m/zflt£7^-r 0 

; 5 6 4 

10 MS m/z 5 6 3. 0 [M-H + ] ~ N 5 8 5. 0 [M+N a+ — 2H+ ] 

- 2 8 1. 0 [M- 2 H + ] 2 - 

1 H-NMR^«t?)^>Df|§^:%*3^-t- 0 



S3 





Mtf (ppm) 


1 H-NMR 


F 1 - 1 


5.0 5, d, 4.0 


F 1 - 2 


3. 7 5, m 


F 1 - 3 


3.8 2, d d, 3.0, 11.0 


F 1 -4 


3 . 7 1, m 


F 1 - 5 


4.15, m 


F 1 - 6 


1.10, d, 6.0 


M- 1 


5.27, s 


M- 2 


4. 2 2, m 


M- 3 


3.88, dd, 2.5, 10.0 


M-4 


3.7 8, t , 10.0 


M- 5 


3 . 9 5, m 


M— 6 


4 . 15, m 
4. 2 2, m 


A GA— 1 


4.9 9, d, 6.5 


A G A— 2 


3.63, t , 6.5 


A GA— 3 


4.15, m 


AGA— 4 


5.6 6, d, 3.5 


AGA— 5 




AGA- 6 
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6 



hooc A G A 



CH 2 OS0 3 H 




OH H 



(c) *^o«ft73^ py7ytyt!J 2- (3) ©#H4 

9 -^.x^ h/vsrin i o ^aven^ ufc 0 a 9 ic^xmMn^^ 

-T;v(omM^, «(ifi^7H[ (ppm) Sr^-r„ ^fc, H l o jc^Xs 
; 6 4 4 

MS m/z 3 2 1. 3 [M-2H+] 2 ~ 
1 H - NMR t &fflfe%&$t 4 ^i~ D 
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St4 





it^y Hit (p pm) 


1 H — NMR 


F 1 - 1 


5.2 5, d, 3.5 


F 1 - 2 


4.32, dd, 3.5, 10.5 


F 1 - 3 


4.02, dd, 3.5, 10.5 


F 1 -4 


4.5 5, d, 3.5 


F 1-5 


4.3 9, q, 6.5 


F 1 - 6 


1.16, d, 6.5 


M- 1 


5.2 9, d, 2.0 


M- 2 


4.20, dd, 2.0, 2.5 


M- 3 


3.86, dd, 2.5, 7.0 


M-4 


3. 7 5, m 


M- 5 


3. 7 5, m 


M- 6 


3 . 7 5, m 


AGA- 1 


5.4 5, d, 7.0 


A G A — 2 


3.57, t , 7.0 


AGA- 3 


4.2 7, dd, 3.5, 7.0 


AGA— 4 


5.6 2, d, 3.5 


AGA— 5 




AGA- 6 





WMffc L — ^ : D--v-^y — ^ : ^i&fP^VW 7 u^m.= 1 : 1 : 1 



5 <5 G 
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6 A O A 

HOOC ^ ^ 

V O o. 





6 CH 2 OH M 



H 



H 



1 



OH 



H 

H 



(VI) 



4 K 6 H H03SO > 
HO^SOXl I/h 




OH H 



(d) ^mm^mkik^^^/ufvy^^i-^a-v ^t*2- (4) <dM£ 

S*^^NMR^tlf©!l§m^m«rmT^L-s 1 H-NMR^ 
&T0 1 1 fc N -^^^--<^ h^&m 1 2 {3:-?:^^bfc 0 HI 1 1 fc:jb^Tji$fi|te 

*/j?i-su<D^m%, wmnfc^^bm (ppm) £^i- 0 s-^ mizi^m^ 

^f-* ; 8 7 0 

MS m/z 4 5 6. 1 [M+ 2 N a - 4 H + ] z ~ s 4 4 5. 0 [M+Na 
+ -3H + ] 2 ~ 

1 H-NMR(Cj;5^|lf^^r*5~6^i- 0 
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\^yy MS (ppm) 


1 H — NMR 


F 1 — 1 


5.2 9, d, 4.0 


F 1 — 2 


4.45, dd, 4.0, 10.5 


F 1 — 3 


4.59, dd, 3.0, 10.5 


F 1 — 4 


4. 1 5, d, 3. 0 


F 1 — 5 


4.2 6, q, 6.0 


F 1 — 6 


1.10, d, 6.0 


F 2- 1 


5.19, s 


F 2 - 2 


4.12, m 


F 2 - 3 


3 . 7 5, m 


F 2 -4 


3 . 7 5, m 


F 2 - 5 


3 . 7 5, m 


F 2 — 6 


1.10, d, 6.0 






Hit (ppm) 


1 H— NMR 


M- 1 


5.3 0, d, 2.0 


M- 2 


4. 2 4, m 


M- 3 


3 . 9 1, m 


M— 4 


3. 8 3, t , 9. 5 


M- 5 


3 . 9 1, m 


M- 6 


4.09, dd, 6.0, 11.0 
4. 18, m 


A G A— 1 


5.17, d, 7.0 


AGA- 2 


3.6 0, t , 7.0 


AGA- 3 


4.19, dd, 3.0, 7.0 


AGA— 4 


5.5 8, d, 3.0 


AGA- 5 




AGA- 6 





5 fifE&g 3 ^ 

3&*5> 1 H-NMRlESattStf— ^ ©!l*M^>##f*TSB^ (VII) Oil 9 T? 
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HOOC 



AGA 



CH 2 OS0 3 H M 



HO 




(VII) 



OH H 

(e) *»«7a^p;-rytyt!)^2- (5) ©»4 

£0 1 3 fc x ^^7^2 Yjv&m 1 4 ^^rtb^^bfc 0 El 1 3 ^^TMbfi 
v'^'t/W^^s itt«:ft^7 fflt (ppm) Sr^-To *fc, E|14M£^ 
t, iM^l^ig (%) &s #!$filte, m/zjit^-fo 
5H^» ; 9 5 0 

MS m/z 1 0 3 7. 0 [M+ 4 N a — 5 H + ] ~ N 5 0 6. 9 [M+ 3 N 
a-5H + ] 2 ~ s 495. 8 [M+ 2 N a + — 4 H + ] 2 " 



1 H-NMR^J:§^tf^^7~8 lZ.7jkiT 0 
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7 





i^iy-y MS (p pm) 


1 H-NMR 


F 1 - 1 


5.3 0, d, 4.0 


F 1 — 2 


4.47, dd, 4.0, 11.0 


F 1 — 3 


4.61, m 


F 1 -4 


4. 1 5, d, 2. 5 


F 1 - 5 


4. 2 8, m 


F 1 - 6 


1. 1 1, d, 6. 0 


F 2 - 1 


5.18, s 


F 2 - 2 


4.12, m 


F 2-3 


3 . 9 3, m 


F 2 -4 


3 . 9 3, m 


F 2 - 5 


4.5 2, d q, 1.5, 6.5 


F 2-6 


1.30, d, 6.5 






(ppm) 


1 H— NMR 


M- 1 


5.3 2, d, 2.0 


M- 2 


4. 2 6, m 


M- 3 


3. 9 3, m 


M— 4 


3.84, t , 9.5 


M- 5 


3 . 9 3, m 


M— 6 


4.10, d d, 7.0, 11.5 
4. 2 0, m 


A G A— 1 


5. 1 7, d, 7. 0 


AGA- 2 


3.6 3, t , 7.0 


AGA— 3 


4.19, m 


AGA— 4 


5.5 9, d, 3.0 


AGA- 5 




AGA-6 




8tt&J$ L-r7rn— ^ : D-^i/y— ^ . 7f^u^/u^ n ^Bfe= 2 : 1 : 1 



&*3 N 1 H-NMR^fr^tf— ? <DBm<Dm-%-nTs&£ (VI I I) (DM*) 
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6 




(i) rat 



1 1 7 9 7^^^1xvy M2««^^ra^>^ny-^^^i;r— ^<DMB 

0. 4g©Fucus vesiculosusS|jg|ft73^ 
n y ^^-^jU£-£ 4 Om 1 <£> 4 0 0 mMtlkt b V V ^^t* 2 0 mM-Y ^ 

— mmmmwL (ph7. o ^jg®?^ 5m.Kom.m^m^^^/^ 

a/^ytyiJT-fit (6 6U^) 2 5 0 CT2 5H#^J^$^ 0 

1 0 %^ 7 — jV-X^W-mit § *fcir/kn 7r^yGCL-l OOO©^/ 
=7 J* (4X87cm) &^&:J\ lW^fcfc>9 9. 5ml^^lLfc 0 ^/±J®^ 

<d 5 ^0 83-120 mft&M®, ffimtt? =1 tr>v# n/v iy^mmm\YMm 
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9t 3 t bfc Q 

(2) mm 

mmm 4 - ( 1 ) t?# <b ^ ^ yv^y p y w- y^mm^m^- 3 
& -s <t 5 fc-r ^ u 10 mM^f ^ yv — /u-mmmmw (p H 6 . 

0) ^pitHfcLfc2 Om 1 ©DEAE-ir/l'n77^^A-8 0 0<£>#^.MCfr> 
tf\ 4 0 m 1 <Z) |r! CM«^«^ 0 — 8 0 0 mM<D*&{[^ h U !7 ^lUg^Ifi 

2 0 OmM^3 O OmMtftt h U 2 3 2 nm<D® 

flftft&Mfo^-V =ms- (l) &D*3- (2) Pi#£Lfc 0 
^-y=f^3- (1) pj^^^* 0 ^— * — fc«fc <9 lm l^mmik, 10%^ 
7H? 5 F1&'fb$^:fc-fe^n7T-l'^GCL- 2 5©*7i^ (1. 2X3 Oc 
m) 1 0 7 -/U-cmm VTMiMks $tm UTCo r 5 LT 0 . 7 m 

^- V dtfe 3 - (2) W^£r^/^w y-^£i9 1. Om Uplift, 10% 
oz^y— ;VX^^it^^:t^^^yT^^GC"L-2 5(02)9 J* (1. 2X3 
Ocm) ^/Ws 1 0 J -/\s~emm LTJKMI^H LfCo r 5 LT 1 . 6 

m g (Djf.mm<Dmm.fc-7 = * y ^ p =m 3 - ( 2 ) &#fc 0 

(3) mmm 

3- (1) &t*3- (2) ^ov^-c, 2— r^y try ^-csbfcgcsau as^tc 

^HR^ia^^^^fTofc ^pj^^m^y n yvi/y n/v 

^-y^3- (1) St* 3- (2) (DMTnf^W^^^^^vy— ^trfcofco 

-Mti&^cfcS) SriiJ^U WS^W^tt (API- I I I, ^-^^/w 

— ■ iM^y^;^) T?®»^tlTbfc 0 *fc, JNM-a 5 0 0l»M#l 
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MBCm^m^motic 1 H-NMR©'j|J|tttD Q F — C O S Y$x,R.tKHO 
HAHA?££rJ^fc 0 

OT^3^«Egt^ 3 ?7i^ n;-7ytyt!)df 3- ( 1 ) w 3 - 
(2) (DmV&tTFir* 

( a ) ^KC^ltfl^ =t ^/u^ n / ^ is-r l/* V 3 - ( 1 ) ©fett 
^<^t#5t^TI2^ (IX) ^^-t" 0 



H0 3 SO H 

(b) *mm<Dmkik?/^u/'?i/'ri/jry (2) <oym 

- (3) tiCfeftfeSr i^iLft, 

hjsm 3 1 mum 4 &tt#Ei-5 £ , mMM 4 -m, ^ ufcaawb^ =* 



HOOC 




H 



(IX) 
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(Dm^t^=^^/^ y-^^-r^V T— tliFu cus vesiculosu 

Lfcy 3 y iff y f«7 3 n ; vyfy !) r^ol^iiF u cus 

5 vesicuiosus ^^kmty^^^^^y-^^^^h^ ^^itsr 
»m 1 iB*<D«{b7 =1 ?>v? n ;~?i/-ri/ v r—^(Dmmmmm^, 1 0 

10 £-^&> 1 0 mM^ ^ yy—SU—mmMffiffli (p H 7 . 5 ) X^mit bfcir 7 t ^ 

0 0(OioyJ>, (4. 4X100 cm) -V^/USM U ^HH^^T 1 3. 

5 m i fo^© ufc 0 7 ib« i mm<njj&x\ #7 7 ^ v 3 >-<D*mm<D 

fc^W<D}»fb:7 =« n / ^ y if 5 0 — 6 0 

15 feofc 0 

lfB^OF ucus vesicuiosus 
^^fflV^T^ffi(D^^?^V^^3'1'^>'^i^^^^fSMi" ; 5^:^e), 500ml©50m 
My^HW^ (pH7. 0) s 5 0ml©4MfifttM)!)^ 10mlO| 

20 MM 1 ISifeo^^t: ^ ^ p/^ytyur — 5 g <D0^M 

llBS^F ucus vesicuiosus S*ifE^b#^®^^^^. 2 
3SWel&* U a^#M^fefi»fb:7 3 * / ^ Ufc^: 

25 n» 7 wmty = jjo^ n/vytypr^ ©f^fflasffi©«Ki 

96/34004 §/<y7 V y f> |B«<D <fc 5 fc N fi»ffc:7 a n / 
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Jttii (Om^Xhtli't, Fucus vesiculosus # 

V"*<5 (Carbohydrate Research, vol. 125, 283 
-290 (198 4) ) 0 ^rr-CF ucus vesiculosus Kh&fc 

;£1fe£r##^ LT, Fucus vesiculosus &5fc7 =^4 Jf^&ttm 

-i-jfe^^s ##M 1 (D^mxM^L-f^F ucus vesiculosus^ 

mmm.it^^mm^ u^ioomi <D7^\z.mm^ 4 . 5 g ©^ 

15 JtJPL, 6 M7«^ hy>^pH^l. 0£U 100 °CT? 5 Ht^MI U 6 

s 5 % £ & s «t 5 ^» u 2 &mwcm&. mfoftmxtkm&mtio ttM& 

3 000ml©10 mM-f 5 ^^^-SHiifft ( p H 8 . 0 ) fcig$?& N 3 
0 mMtftt Ml !7 A Sr^tr 1 0 mM^ ^ $^J'--^- J mfcW$M (p H 8 . O ) 
20 XW%ih U7c 1 0 0m 1 ©DEAE-t/H377^y(-W> IrI ^^J^ -e^Y#-f^ . 

3 O mM~ 5 0 0 mM©tjkt h P A^S^ia^ttJ $^rfc 0 ^fflM^^r 1 0 

m i -r-o^-m u ^^-^n© 4"teirQ-»^LtK ? n ^m$m% ~? ^ / 

T>^/W^y-/^|fE^-eiiJ^bfc 0 ^irji£fl^ h y !7 AM 120-250 mM 
arbohydrate Research, vol. 125, 283 — 290 

(1 9 8 4) \z.mm<D sf/vtu/^^-r^bm \^mmx & a r ^ ^fg-t? # tc„ 
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^7t s |r|H#^ n Fucus vesiculosus ft*73/f^f473 

5 

15 SEQ ID N0:l: 16S rDNA region of Fucophilus fucoidanolyticus SI-1234 
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m ^ (o m m 

l. TIE— (i) fesv^i (ii) ^mistLZflmik^^y^vS^^ 
HOOC 




5 OR H 

(Rte, HXfiSO, HT?fe6 0 ) 
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HOOC 




OR H 



tyur-f : 

( I ) ffMB : t g%HIA3i€iKSHb7 = 7V^7 n 7 •e^i/'lZLffs/B LT a 

— d — s *s}vfe&%mm u tiffin #w * >mm%w-D$- V =*w 

(II) SlpH:*ii(Z)IlpHli|>l6. 5~8. Otti£-?fc5 ; *3«fcr* 

(III) : ^molgjlMSf^3 0°C~4 0°C^fc5 o 

3 . 2 IB^O^'fb^ 3 n/vytyy T— t?£0tB&^T*-5 7 

7* (Fucophi lus) Iii^J#it§Itfej:^©i§itl^ 
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wskk-rz>Tfc~i&£. (i) (i i) T*mzinzmm4k7=*y/i'?*; 

HOOC 

O CH 2 OR 

O 

OR,H 




OR H 

HIttS0 3 HtfeSo ) 



(I) 



HOOC 



CH 2 OR 




OR,H 



OR H 
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8 . TfB<DH^l&14K Sr^ri" SSgfef b 7 =* ^Vi^ a/vy 

(i) i^i:73^ vyy^Rt/Wnyt^f U 
*K TIB-feS (i)Xtt(li) ^$*L«fb-a*J:5Wi**bS i«BK-b 



HOOC 



H 




OR,H 



(i) 




OR H 
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1/14 



mi 




4 5 6 7 8 9 



PH 
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2/1 4 

EI2 . 




0 
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3/14 




- o 



CO 




IN 
A3 



- in 



2 
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4/14 



04 
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(%) mm® 
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7/1 4 

® 7 . 







- o 


\ 






• 


la 
a. 






- CO 


















•at- 






- TP 
























-1 
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8/14 




WO 02/086116 



PCT/JP02/03853 




WO 02/086116 



PCT/JP02/03853 



1 0/1 4 

m i o 















-j 
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aagtcgaacg agattctttg tattgaagcc tcggtggatt tataaagatg aaagtggcaa 120 
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tacgggtggc agcagtttcg aatcattcac aatgggggca accctgatgg tgcaacgccg 420 
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